Impairment of cardiac insulin signaling in fructose-fed ovariectomized female Wistar rats.
Fructose consumption produces deleterious metabolic effects in animal models. The sites of fructose-induced insulin resistance are documented to be the liver, skeletal muscle, and adipose tissue, but effects of fructose-rich diet on cardiac insulin signaling and action were not investigated. In order to study the potential fructose effects on development of cardiac insulin resistance, we analyzed biochemical parameters relevant for insulin action and phosphorylation of insulin signaling molecules, plasma membrane glucose transporter type 4 (GLUT4) content, and phosphorylation of endothelial nitric oxide synthase (eNOS), in ovariectomized female rats on fructose-enriched diet, in basal and insulin-stimulated conditions. Fructose-fed rats (FFR) had increased content of visceral adipose tissue, but not body weight. Food intake was decreased, while fluid and caloric intake were increased in FFR. Additionally, fructose diet increased plasma insulin, blood triglycerides level, and HOMA index. Stimulation of protein kinase B (Akt) signaling pathway by insulin was reduced in rats on fructose-enriched diet, but effect of fructose on extracellular signal-regulated kinase (Erk 1/2) phosphorylation was not observed. Furthermore, insulin-induced GLUT4 presence in plasma membranes of cardiac cells was decreased by fructose diet, as well as insulin stimulation of eNOS phosphorylation at Ser(1177). In summary, these results strongly support our hypothesis that fructose diet-induced changes of plasma lipid profile and insulin sensitivity are accompanied with decrease in cardiac insulin action in ovariectomized female rats.